Effects of substrates on the thermal stability of nuclear histone acetyltransferase.
Calf thymus nuclear histone acetyltransferase was found to have an optimal activity at about 30 degrees C with an energy of activation of 13.2 +/- 0.4 kcal/mol. The enzyme, however, is thermally unstable. At 38, 42, and 46 degrees C, the enzyme was inactivated with rate constants of 0.01, 0.033 and 0.097 min-1, respectively. High salt concentrations and histones accelerated the rate of thermal inactivation. Bovine serum albumin while alone having no effect on the inactivation process, decreased the exacerbation of heat inactivation caused by histones. Acetyl-CoA, on the other hand, protected the enzyme from heat denaturation. The acetyl-enzyme intermediate also underwent heat inactivated but at a much slower rate. The first order rate constant for the process at 42 degrees C decreased from 0.033 min-1 for the native enzyme to 0.013 min-1 for the acetyl-enzyme, corresponding to an increase in Arrhenius energy of inactivation from 55 kcal/mol to 82 kcal/mol. The distinct effects of acetyl-CoA and histones on the thermal stability of the enzyme suggest that interactions of the enzyme with these two substrates are different and thereby result in different enzyme substrate complexes. This observation further supports our previously proposed two-site ping-pong kinetic reaction mechanism which suggests that the two structurally and electrostatically different substrates bind to separate sites on the enzyme.